Background: During a TAVI, the frame interacts with the native tissue and the calcifications. It is generally accepted that these interactions lie at the basis of paravalvular regurgitation and conduction problems. The objective of this pilot study is to examine an image based analysis method for its capability to investigate these interactions, in order to better understand the complication mechanisms. Methods: 9 patients received a contrast enhanced, ECG triggered, diastolic, preinterventional and 7 days post-interventional CT scan at the University Hospital of Antwerp (Belgium). The circumference and ellipticity of the annulus and the left ventricular outflow track were measured in both pre and post datasets. The calcium on the valve leaflets was reconstructed in 3D and separated before computing the volume. The displacement was analyzed by measuring the distance between the centers of gravity and the angle with respect to the basal attachment plane. Results: Figure 1 depicts the calcium displacement in case 1. A correlation between the change in geometry and the amount and distribution of calcium could not be found. This might be due to the size of the dataset. Further research should clarify this.
Conclusions:
This pilot study demonstrates that 3D, computational image analysis can provide additional insights in the complication mechanisms. From this data it can be hypothesized that calcification motion is dependent on the location on the valve leaflets and that calcium at the wall limits the deformation of the annulus. This hypothesis will be checked through a study on a larger patient cohort.
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Frequency Background: Transcatheter aortic valve implantation (TAVI) is invariably associated with the risk of clinically manifest transient or irreversible neurologic impairment. We sought to investigate the incidence and causes of clinically manifest stroke during TAVI. Methods: A total of 214 consecutive patients underwent TAVI with the MedtronicCoreValve System between November 2005 and September 2011 in our institution. Stroke was defined by the Valve Academic Research Consortium recommendations. Its cause was established by (i) analysing the time of onset of symptoms, (ii) correlating the symptoms with computed tomography (CT) detected defects in the brain and (iii) by analysing the presence of potential co-existing causes of stroke in addition to a multivariable analysis to determine independent predictors. Results: Stroke occurred in 19 patients (9%) and was major in 10 (5%), minor in 3 (1%) and transient (TIA) in 6 (3%). The onset of symptoms was early (Յ24 hours) in 8 patients (42%) and delayed (Ͼ24 hours) in 11 (58%). Brain CT scan showed a cortical infarct in 8 patients (42%; 6 territorial and 2 watershed), a lacunar infarct in 5 (26%), hemorrhage in 1 (5%) but no abnormalities in 5 (26%). The time of onset of symptoms was not related to the ischemic subtype except for watershed strokes (nϭ2) which only occurred during TAVI in the presence of severe sustained hypotension. Independent determinants of stroke were new-onset atrial fibrillation after TAVI (OR: 4.4; 95% CI: 1.2-15.6) and baseline aortic regurgitation grade ՆIII (OR: 3.2; 95% CI: 1.1-9.3). Conclusions: The incidence of stroke was 9% of which more than half occurred Ͼ24 hours after the procedure. New-onset atrial fibrillation was associated with a 4.4-fold increased risk of stroke. These findings indicate that improvements in postoperative care after TAVI are equally if not more important for the reduction of periprocedural stroke than preventive measures during the procedure. 
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